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(57) Abstract: Compounds useful as intermediates in the 
synthesis of neurokinin receptor antagonists, that is, com- 
pounds represented by the general formula (I): (I) wherein 
R 1 is substituted phenyl; R 2 is halogenated phenyl; R 3 is sub- 
stituted phenyl; D is oxygen or methylene; and n is 0 or 1. 
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w m m 

[0002] ^-u^^mm^Mt^x^w^t^m^m^<^hnxm mz.t£, 

[0003] Mbi] 




USP 6,159,967; Ex. 51(f) usp 6,159,967; Ex. 70(e) 

[0004] TIB©— &&&&ttfc&totmftX1&4\zM7jk£frX^ R ^2ocD 

I 

TK^J^^tffct), R ^O-SO Y"C<fe>!9> YiS7ai=i/>XttMJ/^*>S^^<lfcttl^ 

II 2 
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[0005] lit2\ 



-(CH 2 ) 



m-1 




A- 

ch 2 — r ! 




Ar 



m:2X(±3, An^i-JH^, A :-0-CH 2 -CH 2 -S| 
Ri:2ocr>7K!£, Rn :0-S0 2 -Y, Y: > ?Jl>, h U JUXttCF 3 

sJUW*, Ri - MM- Ru -^m 

[0006] —tstftte, y^u^m^^^xn, i3feiwtJ:ot3fe^ttf© s w^-rs— 

#fF3tmi : *H#fF||5977359^«ffl» 
#f^»2 : *H#WH6159967^« 
#f^»3 : *S#fF|?651 1975^^3* 
#fF^m4:^H#fFH5977359^ 

^#f^»l:W»^, No. 6, "5fe^'t4#:^il", 0*^^«B 

, ^#Emk^>^^(1989), p. 32-44. 

[0007] ^-v^>^mfcmffim<Dm^m^^^TMMmM%ft^ 

[0008] ;*3§l3J|{3u 
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[0009] Wb3] 




CD 



[0010] (xt^, 

R 1 ^ C -C T/ls^isRTfC -C wtf^fcT/\^/lrt*lb>m$l£tlZ>lJb^3B 

14 14 

n(i, oxm^-To ) 

(2) R x #\ 3— ry^ntV^^f^oi^/i^, 3, 4, 5-MJ^b^>C73i=./>Xf*3, 5- 

(3) R*#\ 3, 4, 5-MJ^h=¥->7^^/I^X«3, (MJ^/^n^/U) 7x^V 

(5) R 2 £S X 3, 4-^PP7x^l/^fc§{^fe, 

(6) D3&S % SftsSfig^-efeS'fb^, 

(7) n^SO-rfeS-fb^x 

(8) R 1 ^ S-^y^ntVl^^^rv^fe^ D^W-t^^T;^ n^l7;7fe5 

(9) R 3 3\ ^J^^X«-hn^-ce^^tL7hy^/^-efc5^^> 

(10) T&frbM&£M^-?ftfrl'3<Dfc&QS: 

■2-[2-(3, 4-^nn7x^)-4-(3, 4, 5-MJ^b^->^^yV/^)^/^y^- 
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•2-[2-(3, 4-^PP7i^)-4-(3, 4, S-MJ^b^^^-Y/V-)^^!?^- 

•2-[2-(3, 4-^ao7xn^)-4-(3, 4, 5-byyh^^yy>V^)^^yy- 
2—^(/U]^f-/> 2-^bn^^ifV^/l/^-f-— 

•2-[4-[3, 5-tf^(MJ7/^n^^7l^)^<^yV^]-2-(3, 4-^007x^71/)^ 
;v^)iy-2-^;v~\ ^=f-;v 4-y n n^<y-t?V;vW^-— k 

•2-[4-[3, 5-lf^(MJ7/^n^7lx)^<^yV^]-2-(3, ^ 
/l^yy-2 — {/V~\=c<?-/V 4-^bn^yifV^/^-^— 

•2-[4-[3, 5-t^(by:7/^ny^/l/)^<yyV^]-2-(3, 4-^pn7x^;l/)^ 
/V-/J>y ^-2-4 )V\ 2-^hn^^V^/^^— 

•2-[4-{[3, 5-«(hy77^ny^/P)y;n^/P]Tir^/l/}-2-(3, 4-^nn7 

ai^/k) -^/l^yy^-^Vw]^^/^ 4-ynn^<^-trV;W7}^— k 

•2-[4-{[3, 5-t^(hyy/^ny^/l/)y^n/^]T-fe^/l/}-2-(3, 4-^nn7 

x^/V) ^e/V^yy-2-^/l-]^^/^ 4-^hn-<y-irV^/V^^— K 

•2-[4-{[3, 5-t^(hyy/V^-ny^/l/)y^/^]T-fe^-/l^}-2-(3, 4-^on7 

•2-[3-(3, 4-v ? ynny^/lx)-i-(3, 4, 5~hV^h^^<^M^) t°^y vV-3 

•2-[3-(3, 4-^nn7x^)-l-(3, 4, 5-hyyb^-O-y^) t°-<y vV-3 
-^Viyjrc^w 4-^hn^y-MV^/^^— h N 

•2-[3-(3, 4-^PP7xn^)-l-(3, 4, 5-hyyb^v^^yVA-) b^<JJS^-3 
-^Vi/J^^/V 2-^bu^<yifV;vM^-— k 

•2-[l-[3, 5-t^(hyy/^ny^7i^)^<yyV/^]-3-(3, 4-^nn7x-;l/)t° 
^<y vV-3-^f7iy] 4-y n n^<y if i/x/ufr-}— h , 

•2-[l-[3, 5-lf^(hyy/^ny^7lx)^<vyV/^]-3-(3, 4-^Dn7x^;l/)t° 
^y^^-3-^]^^/^ 4-— hn^yifyovW^— k 

■2-[l-[3, 5-tf^(hyy/^ny^/lx)^<yyV7^]-3-(3, 4-^nn7x-;i/)t° 
^yv ? >'-3-^('/P]^^/V 2-^hn^^ifV^/^^— k 
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•2-[l-{[3, 5-«(hy7y^n^^-/k)7^/k]Tir^/W}-3-(3, 4-^nn7 

•2-[l-{[3, 5-t^(hy^7^n^^)^^/HT-fe^}-3-(3, 4-^pp7 
^—/I^t^yvV-S-^VP]:^/!^ 4-— bn^^if^Wtf^— h 
•2-[l-{[3, 5-\f^(YV7^Jrxi^;V) y^^;V~\ T1?^vW-3- (3, 4-^pp7 
/V) t°-<y vV-3-^V^]:^/V 2-— bn^^if^ovk/ft-}-— b 

(11) TIB^^51^n6V^-f^^lo(D{b^#J: 

•2-[2-(3, 4-^pp7x^^)-4-(3, 4, tsUsfrV^- 
2-^7P]^^/v 4-^nn^<^irV^/P7^^-— b, 

•2-[4-[3, 5-«(by7/^n^^/l^)^> / yV^]-2-(3, 4-^pp7x^;1/)* 
/V/JnJJ ^-2-^/1^] ^^/^ 4-^ n n-^^if ^/V/tN-^-— b ^ 

•2-[4-{[3, 5-t^(by7/^n^^/^)7^n/^]T-fe^/l/}-2-(3, 4-^nn7 
ai^/V) ^e/V^y ^^vu 4-^nn-<^-fe:V;vW^— K 

•2-[3-(3, 4-^7pp7x^;1/)-1-(3, 4, t 0 ^y^-3 
— f/l/]m^-/v 4-^nn^^if>-^./V7^^-— K 

•2-[l-[3, 5-tf^(by^/W-P7^/^)^<^yV/V]-3-(3, 4-^7PP7x^;V)^ 

/i^y^-2-^]^^/v onp^yfy^t- k RXf 

•2-[l-{[3, b-\fMVVy7V^-n^;V)y^;V~\T^7V}-Z-{3, 4-^pp7 

~C<fe><5 0 

(12) ^^7t^—mmmmmmz-ioo%x»tb^ tib-^(i')x«(i") 
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[0011] [ft4] 




(I') 



d") 



[0012] 

R 1 ^ C -C T/V^i/RTJC -C ^^^^ x V^T/^^-/^^il^R$tLS17^^3{@ 

14 14 

(13) R 1 ^ 3--ry7°ntVl-^->7^n/l/ N 3, 4, 5-MJ^h^-^^^/VXfi3, 5 

(14) R 1 /^, 3, 4, /VX«3, (MJ^/^n^/V) 7i= 

(is) r 2 ^ n i^b<«2^o7y^j^^x{i^m j f L "eg^^7^^/^s-eab 

(16) R 2 3\ 3, 4-^PP7i^-C$)5{t:^, 

(17) DtfS, m%m i ?'V1bZ>fc&®. 

(18) n^OTrfcS^^K 

(19) R 1 ^ 3-4y7n\i°/Utti/7ai=./UX>&><9, D^MfvySt*^ n^lt* 

(2D -^(i')^-r^b^, 
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(22) Tfti>*Z>m$l£tlZ>\/^-?tlfrl'D<D4k&m: 

• (2R)-2-[2-(3, 4-^nn7x-/k)-4-(3, 4, 5-h!J^h^^^^yV/V) 

• (2R)-2-[2-(3, 4-^^nn73i^v)-4-(3, 4, ^/V 
/fr U >--2--Y/P] ai^/v 4-= b n ^y'i? y^/P/J^ — h 

• (2R)-2-[2-(3, 4-^^nn7x=;V)^4-(3, 4, S-hyyf^-y^yyV/^) 

^-2-^/1^] j^^/V 2-^hn^yifVy/^^-— k 

• (2R)-2-[4-[3, 5-«(hy^/V^-n^^7k)^>-yV/^]-2-(3, 4-^^pp7i 
— /p) ^7V^yy-2-^/v]^^^ 4-y~nn^yify;vk/J>-}-~k 

• (2R)-2-[4-[3, b-\fMYVyA^X2^;V)^l^M/y\-2-{3, 4-^pp7i 
— /v) ^e/v^yy-2-y/v]:^/k 4-^hn^y-£V;vW^*-k 

• (2R)-2-[4-[3, 5-\?^(hV7^3rv^M^<^y*4s^-2-(3, 4-^pp7i 
^/V) ^/y*yy-2-y/V]^5v^ 2-^hn^^irVy/^-^— K 

• (2R)-2-[4-{[3, (MJ7/VtP^f /l^) 7x^/^] 7irf ;V}-2-(3, 
^pp7j-/v) ^e/y^y y-2-y /V] ^.^-jv a—# xi n ^<y if h , 

• (2R)-2-[4-{[3, 5-t^(hy^/^t3^/I^)y^—/V]T-fe^/V}-2-(3, 
7pn7^/i/) ^e/y^y y-2-y /V] j^/y 4-^ h n ^< y if iyvy;^— h , 

• (2R)-2-[4-{[3, (fy7/ktP^) 7^/V]7tf ;k}-2-(3, 4-v 5 

• ( + )-2-[3-(3, 4-v ? ^PP7o:^;k)-l-(3 ) 4, 5-hy^b^^^^) t:°^y 
^y-3-^/yl^^vy 4-^PP^y-eV7>;P^t- k 

• ( + )-2-[3-(3, 4-^nn7x=;V)-l-(3, 4, t°^y 

4-— hn^yify^/y/}^— k 

• ( + )-2-[3-(3, 4-^7pp7x-;1/)-1-(3, 4, 5-MW^>"<>oAY/l') t°^y 

• (+)-2-[i-[3, 5-t^(hyy/v^-ny^-/p)^yyv^]-3-(3, 4-y7np7x 

• (+)-2-[i-[3, 5-t^(hyy/v^-ny^-/v)^<yyv^]-3-(3, 4-^pp7i 
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• ( + )-2-[l-[3, 5-t^(hy^/V^-n^/k)-<>yV^]-3-(3, 4-^no7x 
=-/v) tf^y vV-3-^M^/v. 2-^hn^^-£V;vv^— k 

• ( + )-2-[l-{[3, ^>-\f^(Y } )y^^-a^/V)yaL=. /^]Tir^-/V}-3-(3, 

• ( + )-2-[l-{[3, 5-t^(MJ^/^n^/V)^nim/V]T-ir^-7^}-3-(3, 
nn^^/l^fc^yvV-S-^Vklcn^v^ 4-^hn^^ifV^/V^— 

• ( + )-2-[l-{[3, 5-tf^(MJ7/V^-n^/V)7ai^/V]rir^/V}-3-(3, 4-v^ 
dd7i- A-) fc°^y vV-3-^VV]^^^ 2-— hn^^ifV^/V/^^-— h 

(23) rm*bmtFi£thZ>\'^'ftifai^<Dfc'£rm: 

• (2R)-2-[2-(3, 4-v ? ^nn7ai^/V)-4-(3, 4, 5-MJ^h d rv / ^ i > / ^/V) 

• (2R)-2-[4-[3, 5-t^(hy^/V^-n^/^)-<^yV/^]-2-(3, 4-^nn7s 

^e/v*y^-2--f/v]^^/^ k 

• (2R)-2-[4-{[3, 5-t^(hy^/^i3^/^)7^/V]TW/V}-2-(3, 4-v 5 
^PP7x^;l/) ^e/V/^y >V\ ^f-jV A-V v v ^>"if >^/k/}^ — h , 

• ( + )-2-[3-(3, 4-^nn7x^)-l-(3, 4, t:°-<y 
vV-3-^7V]^^vV' 4-^nn^^V^/^^—b, 

• ( + )-2-[3-[3, 5-\fMhVy/>^'^'f-M^<>V^'}-l-(3, 4-^nn7x 

fcXJJ ^^/V' 4-^nn^y^V^;^t-b> 

• ( + )-2-[l-{[3, 5-«(hy7/V^-n^/V)^3i^/V]rir^/V}-3-(3, 4-v^ 
nn^7ji^/^)t 0 ^yv J >'-3-^'/l/]^^7^ 4-^Do^yfy^t-b 

(24) TfE-^(l')^-r^b^t, TIE-^(I")^«^#3 
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[0013] Wb5] 




CI') 



d") 



[0014] M&sSCn&tW')*. 

R 1 ^ C -C T/^^RXIC -C ^u^ikT;^;lsfrhm%l£frb&17b^3m 

14 14 

R 3 {3, C -C 7^^r;H, :7:n:=vi>£, XttC -C T7^/l>S, 'M^VJg^gb 

14 14 

n(i N OXf*l^i~o ) 

(25) R 1 ^ 3-^fy7°ntVl-^-^r^^/l/, 3, 4, S-hlW^rv^^vVXttS, 5 
-if* (MJ^/l^f-n^^) ^rvl^Cfo^fe, 

(26) R x #\ 3, 4, 5-h!J^h^^^/VX«3, (hy^/^n^/V) 

(28) R 2 £\ 3, 4-^^nn7^/Vtfe5M, 

(29) R 3 ^, 7i^S, Xtt^/K ^*J^^b<«^hnS-ee^ 
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(30) BtKWt^m^-efottW:. 

(31) nflSO-C&5;fr$5fc, 

(32) R 1 ^ 3— ryy 0 atV^^r^^n/^fei9 N DtfM^^-efot), n^lTfe 

(33) r 3 $k &mm^xn~hvm^m&£fofc7^~/v>m^fc&jjm, 

c 34) wiiic ^ £ 1 00% (i ' ) ^•tz>it-&m*n 

(35) TIB^^51^n6V^-f^^lo(D{b^#;^#6^: 

• (2R)-2-[2-(3, 4-i/^t3P7x^)-4-(3, 4, 5-hy^h^r^^O-yV/^) 
*U y-2-471^] 4-^ n n^^ifV^/V/^-^-— h , 

• (2R)-2-[2-(3, 4-^PP7x^)-4-(3, 4, 5-MJ^h^->^<yi/^/V) ^e/V- 
*yy-2-4Vi^]:^/v 4-=bn^>^^;W-'- k 

• (2R)-2-[2-(3, 4-^^pp7i^y)-4-(3, 4, ^<yyV/V) ^/V 
*!Jy-2-^]xf;V 2-^hn-<^irV^/^^— k 

• (2R)-2-[4-[3, 5-«(MJy/V^-ny^^)^<^yV/V]-2-(3, 4-^t2n7s 

• (2R)-2-[4-[3, 5-tf^.(hyy/V^-ny^"7l-)^<^yV/V]-2-(3, 4-y7PP7i 

• (2R)-2-[4-[3, 5-lfy.(byy/V^-n^^-7^)^<yyV/V]-2-(3, 4-7^PP7x 

r=./v) ^•/V7jNyy-2-^/v]^ i ^7i^ 2-^hn^yifyy/v^^-— 

• (2R)-2-[4-[3, 5-«(byy/V^-n^^/^)^<yyV/V]-2-(3, 4-^nn7x 

^e/v^y y-2--Y/v] 4-y^/w<yi?V;vi^4-— k 

• (2R)-2-[4-[3, 5-t^(hyy/^ny^-/k)^>-yV/V]-2-(3, 4-^pp7x 

=/v) ^e/v4Nyy-2-4'/v]^^/^ ^<yify^/^4-— k 

• (2R)-2-[4-{[3, 5-«(byy/V^-n^7^)ym^/V]r-tr^-/^}-2-(3, 4-v* 
^pp7x=^) ^e/V/^y y-2-^Vi/] ^^vi^ 4-y n n ^<>4r>;v^4-— h , 

• (2R)-2-[4-{[3, 5-if^(hVy^^^My^=- /^]T4r^vW-2-(3, 4-v? 
^p p7x=;v) * ;i/*yy-2-^;i/] xf 4 2-^hn^>-4?V^/^-7-— k 
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• (2R)-2-[4-{[3, (b!J7/^n^^) T"fef ^}-2- (3, 

• ( + )-2-[3-(3, 4-^nn7x^)-l-(3, 4, t°-<y 
vV-3-^7^]^^^ K 

• ( + )-2-[3-(3, 4-^nn7x^;H-l-(3, 4, tf-<y 
-yl/-?>-^?v~\^-^-)V 4-~hn^<^i?V;W7t^-— K 

• ( + )-2-[3-(3, 4-i7^nn^ J i^7^)-l-(3, 4, 
vV-3-^7v]^^V^ 2-^hn^<VifV^/V^^-— 

• ( + )-2-[l-[3, 5-t^(MJ^/v^-n^/V)^<vyV^]-3-(3, 4-^nn7x 

• ( + )-2-[l-[3, 5-«(hU7/^n^^/V)^<^yV^]-3-(3, 4-^nn7x 
—/V) t°^<!J v 5 ^-3-^/1^] ^^/l^ k 

• ( + )-2-[l-[3, 5-«(hy^/V^-n^^/V)^^yV^]-3-(3, 4-^pp7x 
~;V) fc°-<y v^-3-^/H^^/^ 2-~hn-<^?V;W^— k 

• ( + )-2-[l-[3, 5-tf^(hy:7/V^n^/V)^<>vy/y]-3-(3, 4-^pp7x 
^./V) \f^yyly-2,-4jV\^jV 4-^/W<>'-£V;vv^-7 r -— k 

• ( + )-2-[l-[3, 5-t^(hU^/V^-n^/V)^<^yV/^]-3-(3, 4-^PP7x 
^/V) fc°^y vV-3-^f/Kl^^Vl-' ^^-£V^7l^^~ k 

• ( + )-2-[l-{[3, 5-«(hyy/V^-n^/V)y^^/V]Tir^/V}-3-(3, 4-v^ 
nn^rc^P) t°^y vV— 3--f/V]^^yl^ 4-7np^7^V7;l/*t-b, 

• ( + )-2-[l-{[3, 5-t^(hy^/^n^/V)^^^/V]T-fe^/V}-3-(3, 4-v^ 
nn^ ; n^/ix)t 0 ^yv ? ^-3-^]^^7l^ 2-^hn^^ifV^/V^— 

• ( + )-2-[l-{[3, 5-t^(hy^/^n^/V)77xi=/^]T-fe^-7V}-3-(3, 

(36) TIE^^il^tLSV>-f^^lo(D^^#;^#6^: 

• (2R)-2-[2-(3, 4-i/^PP7x^)-4-(3, 4, 5-hy^h^v^^yV/k) 
*y ^-2-^/1^] :r.^/u 4-^ PP^yfy^/l/^t- h , 
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• (2R)-2-[4-[3, 5-«(MJ7/V^-n^^"7^)^^yV/V]-2-(3, 4-^nn7s 

• (2R)-2-[4-{[3, 5-^(MJ-7/V^-a^7^)7^/V]T-ir^^}-2-(3, 4-v> 

• ( + )-2-[3-(3, 4-^pp7x^;H-1-(3, 4, tf-<y 

• ( + )-2-[l-[3, 5-tf^(MJ7/^d7<^/V)^<^yV^]-3-(3, 4-^pp7x 
^/l/)t°^IJvV-3--r7^]:^^Vl' 4-^PP^y^^^t-h, 

• ( + )-2-[l-{[3, 5-tf^(hU7yV^-n^/V)7ni^/V]rir^/V}-3-(3, 4-v^ 
PP7x^;l/) fc^UvV-S— f/V]cn^/p 4— 7nn^^if >^/l^;-}-— h 

7?fc6o 

(37) -^xt(l') 
[0015] Wb6] 




[0016] (xt^ N R 1 ^ C -C T/I^^XRU^C -C /^u^itT;V^r/V^hm^fh^lJb 

14 14 

^fit-y^/vm^x^ R 3 «s 7x^/HXtt, c -c T/v3vvS, -^n^vjg^- 

1 4 

[0017] Dffc7] 




[0018] (xt^, Gtt, >C-OHXtt>S^O^f 0 ) Sr^i-5te^£&HJS£i2:5C:££r 
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[0019] urn 




(in) 



[0020] (5^4^ D, G, r\ R 2 RXfnnmmtmMm^'f-o ) &#-f2>{k&%>X}tt<DMM 

(38) R^\ Z-s(y7x2\i°;VJr3c*y7aL=.;V, 3, 4, 5-hU^h^^^^/^Xtt3, 5 

(39) R x #\ 3, 4, 5-h!J^h^->^^/VX«3, (hU^/^n^/U) :7m^ 

(40) R 2 /5\ l^b<f*2^(7>75/^J!g^X«^®^-t?e^^7 3 i-/^"t?fc 

(41) R 2 3\ 3, 4-^Dn7x^;>-Cfc5M, 

(42) R 3 ^, Xte^/K »H^L<«^hnSTS^tL/c7^^ 

(43) DtKmmwt^FX'&zjfm. 

(44) n^SO-efeS^efe, 

(45) R 1 ^ 3-^y^ntV^^fv-7^n7W-Cfct9 N D^MfVyST*^ nj6Si"C& 

(46) R 3 3\ ^M^X«-hn^-Cff^$tL7t7^^7^fe6^?fe 

(47) — ^(I')Sr#i-5^^dSTIBd^®^tt5V>Ttb30*lo(D^^^fe 

• (2R)-2-[2-(3, 4-^nn7i^)-4-(3, 4, 5-hJJ^h^v^^yV/V) ^/V 
*y^-2 — fVl^rr-^vV K 

• (2R)-2-[2-(3, 4-v J ^nn7 7 oi^/V)-4-(3, 4, 
*U^-2— 4-^hn^^irV^/^^—h, 

• (2R)-2-[2-(3, 4-v ; ynn^ 3 i^/V)-4-(3 ) 4, 5-MJyh^^yyV/^) ^/V 
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/^yy-2-y7l^]^^/V 2-~hn^<yifyy/^^— k 

• (2R)-2-[2-(3, 4-^nn7x^)-4-(3, 4, 5-hyyh^y^yyV/k> 

• (2R)-2-[2-(3, 4-^nn7x^)-4-(3, 4, 5-MJ^h^rv~<^yV/^) ^/V 
/JnU>--2--Y/p]^.^/v ^^V^/V/Jn-^— k 

• (2R)-2-[4-[3, 5-t^(MJ^/^n^/^)^^yV/V]-2-(3, 4-^pp7i 
=/y) ^/UyfrV ^-2-4/1/]^^/^ ^on^y^y^i^t-h, 

• (2R)-2-[4-[3, 5-« (hyy/^ny^-7^)^<yyV^]-2-(3, 4-^^pp7i 
— /p) ^7V^yy-2-^/v]^^^ 4-— hn^<y-i£yy/y^-7-— K 

• (2R)-2-[4-[3, b-\fMYVyA^X2^;V)^l^M/y\-2-{3, 4-^pp7i 
— /v) ^e/v^yy-2-^Vv]:^^ 2-^hn^yifyy/y/}^— k 

• (2R)-2-[4-[3, 5-t^(MJy/V^-ay^-/k)-<yyV/V]-2-(3, 4-v ? 7nn7x 

~;v) ^e/^y y-2-yvv] ^^/^ 4-y^/w<yifyy4^-7-— k 

• (2R)-2-[4-[3, (hy^/V^-ny^/^)-<yyV/^]-2-(3, 4-^nn7s 

~/y) ^e/v*yy-2--f/v]^^/^ ^<yif yy/^4-— k 

• (2R)-2-[4-{[3, 5-«(hyy7V^-n^/^)^rc^/V]T-fe^/^}-2-(3, 4-v* 
7pp7j:^/1/) ^e/y^y y-2-yvv] j^/w 4-y n p ^<y if y y 4^*7- — N 

• (2R)-2-[4-{[3, 5-tyx(hy^/k^-p2y^/^)y^/k]TW7^}-2-(3, 4-v 5 

^pp7x^;w) ^/v* y y-2-^7^] ^^/i^ 4-~ h u ^ y 4f y y /kaf?^- — h 

• (2R)-2-[4-{[3, 5-tyx(hyy/v^-ny^7i^)y^^/v]T-fe^/^}-2-(3, 4-v> 
^pp7^^)^;^!Jy-2-^]xf^ 2-^hn^y-ifyy/^^-— k 

• (2R)-2-[4-{[3, 5-«(by^/y^-n^^W^3i— /y]T-fc^-^}-2-(3, 4-v 5 

^pp7x^) *y*yy-2-^^]x^ 4-y^/w<y-t£yy/WN7"— k 

• (2R)-2-[4-{[3, 5-«(MJ7/V^-n^/U)73i=/>]T-fe^-/W}-2-(3, 4-v 5 

7pp7x-;i/) ^e/V7^yy-2-y7^]^^/^ ^yif y^/k^t^- k 

• ( + )-2-[3-(3, 4-^PP7x^)-l-(3, 4, 5-MJ^b^^<>0/-Y/W) t°^<V 

-yy-3-y/v]^^7^ 4-^DD^yf^;i/*t- k 

• (+)-2-[3-(3, 4-^7pp7x^)-i-(3, 4, s-hyy-h^y^yyv^) tr^y 
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• ( + )-2-[3-(3, 4-^nn7x^)-l-(3, 4, 5-hyyf^y^yyV^) ^°^<V 
i?'y-3->(;V]^ s ?-;V 2-^hn-<yi£y^/V/t^— K 

• ( + )-2-[3-(3, 4-^nn7x^)-l-(3, 4, f^y 
vV-3-y/V]^^y^ 4-y^/W<yify;vi^^-— K 

• ( + )-2-[3-(3, 4-v > ^nn^ 3 i=/V)-l-(3, 4, 5-hyy^v^yyV^) fc°^<y 
^^-3-^]^^^ ^^V^/^^— h 

• ( + )-2-[l-[3, 5-lf^(MJ7/V^-n^^/V)^<^yV/l^]-3-(3, 4-^oo7x 

fc 0 ^y-yy-3-y^];n^v^ 4-^nn^y^y^*t^- K 

• ( + )-2-[l-[3, 5-lf^(MJ7/V^-n^^/^)^^yV/^]-3-(3, 4-^nn7x 
rvv) t°^<y ^^-3-^]^^/l^ 4-~hn^yify;w^-?-— h 

• ( + )-2-[l-[3, 5-t^(hU^/^n^/V)^yyV^]-3-(3, 4-^pp7x 
^/V) t°^3Jv ? y-3-'Y/i/]^ i ^/P 2-^hn-<yifyy/W^— K 

• ( + )-2-[l-[3, &-\ZMYV7jV*xi^;V)'<Zs>Mj\'']- , 3-($, 4-v?7pp7x 
:=vk) t°^y^y-3-^]rc^/p 4-^f/V^>'^V7;k*t-h, 

• ( + )-2-[l-[3, 5-t^(hyy/V^-ny^/V)^yyV^]-3-(3, 4-^pp7x 
r^/y) t°-<y vV-3-y/i^^Vi- -<yi£ yy./^/}^— K 

• ( + )-2-[l-{[3, 5-t^(hyy/l-^-ny^/V)^^/V]T^/V}-3-(3, 4->>y 
uuy^=^;V) tf^y v ? y-3-y/y]j^/l' 4-ynn^<yif k 

• ( + )-2-[l-{[3, 5-t^(hy7//V^-ny^/V)^^/V]T-fe^/V}-3-(3, 4-v?y 
nn^—zy) t°^<y v ? y-3-y/y]^^vl' 4-— hn^yif y7/v*t- h 

• ( + )-2-[l-{[3, 5-t^(hyy/V^-cry^-/^)y^— /^]Tir^-/V}-3-(3, 4— yy 
pp7x^;k) tf^y v ? y--3-^T/V]^^/^ 2-^hn^<y-tf yyvyzj^-— k 

• ( + )-2-[l-{[3, 5-t-^(hyy/^Piy^-/^)y ; nm/^]Tir^-/V}-3-(3, 4-v 5 ^ 
an^3i^y^)t 0 ^y^y-3-^]^^/P 4-y^/^y-tf y^/P*-^— k 

• (+)-2-[i-{[3, 5-tf^(hyy/v^-n^/v)ym^/v]r-ir^/v}-3-(3, 4— yy 
pp7x^) t°^y-yy-3-y/v]^^-^ ^yif y^^-r-— b 
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(48) (r ) &^-rz>fc&mftTm^miR£tiz>\< ^^40^^^ 

• (2R)-2-[2-(3, 4-^aa7x^;V)-4-(3, 4, ^e/V 
*U y— 2— cn^/v- 4-y np^yfy^/^t- h , 

• (2R)-2-[4-[3, (hyy/l^ny^/k)-<yyV/l-]-2-(3, 4-^^pp7i 

• (2R)-2-[4-{[3, 5-t^(hy^/W-n^/^)^— /^]T-fc^vW-2-(3, 4-v 5 
y n P7 oi^/V) ^e/V/J^y y-2-^f7l^] ^^-/l^ 4-y n u-^ls&l/^/Vftrf-*- h „ 

• ( + )-2-[3-(3, 4-^PP7x^)-l-(3, 4, 5-MJ^b^^<>C/^/W) 
vV-3-^71-']:^/!' 4-^nn^>-ifV^./^^^-h, 

• ( + )-2-[l-[3, 5-«(hU7/^n^^/V)^<^yV^]-3-(3, 4-^pp7i 
^/V)t°^yv ? >'-3-^7l^]^^V- 4-7PP^yi?V^*t-h, St* 

• ( + )-2-[l-{[3, 5-«(hy^/V^-n^/V)-7^^/V]Tir^/V}-3-(3, 4-v>y 
nn^^n/i^) Td^)i/l/-2>-^;V\^^)V 4-7PP^^V7,;P*t^ b 

_h|E-^(i), d'), d"), (ii)^(m)^*3v>r, 

R'cD^^^^rc -C T/l-^^X&tKC -C ^ny^T/l^l^k3S^£tL 

14 14 

617!/M3fia(DS-eff^tL7c7^/WSj^)C -C T/V=i*Z/\% s yh=^>\ 

1 4 

[0021] R^^^fcl&ttSrc -C T/l^d^X&tfc -C /^n^V^bT/^/^^ilK^tL 

14 14 

Sl^^3fll<^S^e^$tbfc7i^wSjOC -C /M^V'fbT/l^r/H^ C -C 

14 14 

hyynny^vK v^/l^ny^/K ^T-ynny^VK ^*n^y=>VK y/i^j-ny^vK 
2, 2, 2-hyynn^^-/l-, 2, 2, 2-hy7 7 /^n^^/P, 2-7/n^-cn^/K 2-7pp 



WO 2005/080339 



17 



PCT/JP2005/002886 



[0022] R 3 »^^*3its r^w^m^-enwkzntc-yaz^/vm] , Rx^R^mmi^n- 

[0023] R 3 cD^^^*Di1-^rc -C Ts^/umiXtetC -C 7;l/^r;HT'itl$ilfc7x 

14 14 

(DC -C T^/V^U, y^VK y°n\£)V, ^fy^ntVV, 

1 4 

[0024] rityft-?- ilSij^^Sf^cioo%7?&5j^ ]g$J$id* 

<Am> 

[0025] Wb9] 




(i) 

[0026] D, R\ r\ R 3 ^I^n«tfjfE^[Sl^S^b, Xf3\ flftltl^(M>t^> *»Jlf. 
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[0027] mmztittifevmMn. Rit^mm^-r . mm^K^h^nmmm-r^h^ 

7.kl!tlfi;vV>ppyy>\ ^nn*/^, Eifrfb^c^ ^nnx^y, ^np^yfy^ 
y^ntVl^-^/K tert-y^/vy^yK^—TVK ^h^tKn^^ v>;^1f->\ 1, 

[0028] ^ffl^tL^i^Sfi, N-^/we/^yy, hy^/vr^y, hy^ntvu 

^yn^yvV, tfy-yv, 4-t°ny vVt°y v>y, t°^yy N 4-v ; y^/vT^/t o y i^y, 
2, e-v^tert-y^/^^-y^/^yvV, ^r/y>\ n, N-vM^yi^r^yy, n, n 

— y^^/KT^yy, 1, 5-v ? Tlflfv'^n[4. 3. 0] /y-5-^y (DBN) , 1, 
1flf-yyn[2. 2. 2]^-yyy(DABCO)X«l, 8-^TftV^n[5. 4. o]^yf 
(DBU) ©i9^f iMf fel hV^^T*l/RXf 

4-v ? y^r^yt°y^^, -c&5 0 

[0029] KiS?aStt, M&f*. -10 0 C7^50°CT;fci9#, 0 < C^F^^?fiT?feS o 
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[0030] 

sj»Wf^ &z.R)&wms mMit&m, frftMMxm&m^fi^m^mm 

[0031] m«\ RJ^^^^TK^CxLb/^^ J:5fc$&fPUfev ^Mi"CftWL, ft 
[0032] ^^^^v^tL5^Mtt#^PS^«^v^s N ^MJ->\ ^y°^>\ ^ 

^vk ii^^vk g^^/K s^yntvK g^ift^^wxtt^ift^^Ko«fc5 

, 7^;W7^3 -/VX fitert-y ^vVTVi^ — ;KD J: 5 f£TjV^ — /V|g ; nn^ 
V N ^pp^, Hit/fb^^, ^npi^y, ^pp^yfyxfi^pp^yfy 
0£5^nyV^^bzk#igry^/^-^K v^yy°nfc7l^-7^K tert-y 
fvW;*^/^— tvK fb9tKn7?y, v^^f-y, 1, 2-i^h^^yXtev^ 

5#N= MJ/MS;tfWAT^K> N, N-yy^/i^/i^T^K, N, N-i -y^^T^VT^Y 
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[0033] f&Mi{k<Dumte, tizmirzmi&^o g mt^m^mmm^^xmt'r^, m 

m-20 o C7!;^150 o CTfei9, 0 m\a^-5 c C7hmi00°CXh^), H^M^te, 0°C 
[0034] WblO] 




(Hi) 

[0035] (5£cK D, G, R 1 , r\ R 3 &t/nfijtufE<^i:ii^-f- 0 ) 

^Xik^m (III) £M3t-«X@-?fe3 0 
[0036] #Lffl^3^tt^»LT«: N Si&«rRl.#^1\ ffi^««rfc5M38fl¥-r5& 

^**I;^t3^, ^pp*/^, Egifrffc^i^ ^w3x^y N ^an^yf 
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^yyXi^h^^.y^fy(DX^=-h^it^WM;T±h==- hV/^xn^yzf^-u^hV 
/u<DX^=-hV^M;^^T^\ N, N-^f;i/*;i/AT5K> N, N-v^^/^Ti? 
hT^K N-^/W2-bfnyK>\ N-^^/^ny-^/^Xtt^^^/HJ^hyr 

hyrc^/VT^>\ by^ntVKT^ hy^/VT^>, ^V^nfcVl^^T^ 

4- v ? ^/vT^/t°yvV, 2, 6-^(tert-:/^/v)-4-^/vfc: o yvV, =^/y>\ n, 

N-v^^A-T^y^ N, N-v^^,i^x^y>\ 1, 5-> ? Tlflf^n[4. 3. 0]/^- 

5- ^^(DBN) N 1, 4-v J Tf s fV^C3[2. 2. 2]^^(DABCO) XfSl, 
WZ/?ul5. 4. 0]^^^7-7-^^(DBU) <Dj;5^^±aS^T?fet)#, 

sr^^s s wt?, Mffis^^b^y^A^b<«^b^hy^A(Z)j;5^T7^y^ 

[0038] EUfcUmn, m^a, 0 , C^3gi5o , C , X?ft>«9#, 03f^tt, 20°C7!;Ml20 o CT&6 
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[0039] sjww^ ^K&fcum, wMit^m, Rmnmxm^m^n^m^mm 

[0040] m«\ SJS^^(-7X^P^b/^>-©j;5^^fPU^v^^a^iJ^fimb, ft 

[0041] nbntcit^-m^w^b^, 'Mm, Mtl&w&Mi, mtm, xn, v^#^# 

[0042] It, (HI) BffM^CTm(^f««, it^TK*. «lft< 

, *S#fFjg5977359-5§-, ^H#fF^6159967^ ^B#fF^651 1975^ 

[0043] *mw<D-^a)$:m~rz>ik&m^ ~^u*~>^m*^fom(Mmmm 

5977359^§\ ^H#W^6159967^ ^H#f^6511975-^S'0 ? 3fc|S#W 1 fl 
5583134^) tf^Kfr^LT^ffl^fct), -ftSrffll^r^J;!^ ffil^M^ 

yt^mm<D^ ^^?st« c-^ a ' ) s^^-d*-^ a " ) ^w-rs 
[0044] ^T^^MS.t^##M^feff ^KSrHt^^jtiftK-rs^, ^mm 

[0045] liifcM^te^&ftfc^^^^— iam^fi, wfti^ rffjSr^f^n-^b^^ 

-Y— (HPLC) ti5M^S<3<tt"?S)t), TfETHPLC^ (1) J <D$sWr(*ftffi\, 
fc 0 
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<HPLC^#(1) > 

#9A:CHRALCEL OD (iSp B n£, ^Vir/Hb^XH («) ®D 

4.6 (f> X 250mm 
#15)1 :Hexane : 'PrOH = 50 : 50 
#vAfiJ*:40°C 
^tH:UV(220nm) 
#ft ik: 1 ml/min 

[H3SM1] (2R)-2-[2-(3, 4-^PP7x^)-4-(3, 4, 
-MO ^e/w^y -y-2.-s(;y\ aL*f-;v 

Sl^^r^T^ (2R)-2-[2-(3, 4-v ; ^nn7 ; n^7ix)^7^];v-2—r/^]^/— 
7l^3.0g(l0.9mmol)(D^^^l/^30ml)^^-g^, by^/Kr^4.5ml(32.6mmol)^ 
8fcbBUfc 0 r<Z)^^^0-5°C^^*P^, 3, 4, 5-hIW^-<^yV/^nIJK 
2.6g(ll.lmmol)^^^^W^12ml^^^l0°CWT-CMTbfc o 0-5°C-^30^^jf 
W%k. ^^/^T^y^y^O.lSgd.lmmoD^^PL/Co fc\^X\ 4-^nn-<^V^ 

5r-?4B^p H l}l#fb 7j<30ml£»UfiffiL/c o ^H|b/t#«|gSrlN-iSSft30ml, 5% 
m#7k30mU *3j:t^zK30ml^)lH^^Ullg^@bfc o ^bftfc^W^ft:*^ 
18ml^^5^-trh/^^?r^Pb40 o Ct^P^bfc o ^^^n^^f-^9ml?r«# 

N 4o°c^3o^mmwu m^o-5°cc3o^mmw^tc 0 m^nt^^^u urn 

T50r^^MUMfS^^[W95.6%(6.7g)]^^^ H B B^bT#f- o 
lia^Jf(DSC) :eSfc°-^144.0°C 

i*Xi (gK a iilt 2 6 ) : 11.62, 14.72, 17.86, 19.46, 20.88, 
21.50, 22.84, 24.52° 

'H-NMR (400 MHz, CDC1 ) 5 ppm: 2.00-2.25 (m, 1H), 2.25-2.50 (m, 1H), 

3 

3.30-3.90 (m, 6H), 3.86 (s, 9H), 4.00-4.15 (m, 1H), 4.15-4.30 (m, 1H), 6.52 (s, 
2H), 6.70-7.90 (m, 7H). 

[HJSM2] 2-[2-(3, 4-^nn7x^)-4-(3, 4, 5-hV^h^>^<^74^) 
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^Sf^fET^ 2-[2-(3, 4-i/^nn7x^^)^;k*!Jy-2-^]x^/- 
4.5g(16.1mmol)©^b^l^45mtfE^?^^ MJ^^^T5^6.7ml(48.3mmol)^ 

^pbf'o r(D^^o-5°ci^*p#^ 3, 4, s-hyy^v^y-yv^ynyK 

3.8g(16.4mmol)(D^^^-^^18ml^^^l0 o C^T"eriSTb/c o 0-5^-^3^ K}f# 

^;^^T^/by^0.2g(1.6mmol)^^nLfc o ^v^-e, 
^^/^nyK5.1g(24.2mmol)»^^^l/^18ml^^^l0r^T"eMTUfc o 0-5 
°C^3B#r B m#^, 7k45ml^»bffimbfc 0 ^g|bfcffl)l^lN-^45mU 5%S 
W7K45mU ^<t^45mlT)li^i5fe#Ui*g|£@U^:o 

27mlt^5^h/^^Sr^Bb40°C^^Pmbfc o ^/^y-n^1^13iril£r«l 
40°C-C30^^m#b, H^tB"?30#MJf #bfc 0 ^^dM^IfcU M 

ff&##T (DSC) -MWkt°~ yi27.5°C 

ij^XH(#iKaH,M^j;§Il]Jff^2 6 ): 11.46, 14.58, 17.70, 19.30, 20.72, 
21.34, 22.70, 24.36° 

(2R)-2-[2-(3, 4-^nn7x^/V)-4-(3, 4, 
yV/V) ^/V^y^-2-^/^]^.^/^ 4-^hn^O-^V^/V*;^-— b 

SUf^tffST^ (2R)-2-[2-(3, 4-^nn^^^/lx)^7k^y^-2--Y/V]^^/— 
^25g(90.3mmol)cDT-feh— hy/H25ml^^^i^ hy^/VT?y27.4g(271mmol)£r 
»Lfc Q r(D?§r»0-5°Ct^*PfI N 3, 4, 5-hy^h^rv^OyV/^nyK 
21.24g(92.1mmol)(Dh/^>100ml^^^l0 o Cl^T"eMTbf'o 0-5 o C-eiH#KJt# 
# > h/V^V150mU zKl25mU $$ imiifeli25ml^^Pbttffib^ 0 ^fbfc^ljl 

&t&fn^m*m^y?A*i§#t ^tm&^u »a^itb(2R)-2-[2-( 

3, 4-y>nn7x^;l/)-4-(3, 4, 5— hy^b^-i/^^yV/^) ^t/^y^-2 — l7>] ^ 
7W4.4g^-f/V^UT#fc 0 
[0046] rcDj:5^UT#fc^7l/14.4g(30.5mmol)(D^^^l/^150ml^^^^^/^r^ 
/t°y vV0.37g(3. lmmol)3o £ Wy^/^T^y6.4ml(46.0mmol)£^inL/c o r<Z)?§ 
^^0-5°C^*P^ N 4-=bn^^ifV^7lx^/l^ynyK8.03g(36.6mmol)(D^by 
^l/^30ml^^l0°CJ^T"eMTb/c o M-t?l^TO#^, 7Kl50m*3j;^iftit^ 
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Sib, mj±T50 o C-Vl6mmttmU ^fB^MW92.3%(18.5g)]«||^^ 
LTifc, 

M^if (DSC) :K»°-^159.6°C 

^^XH(#iKa||Ba,lt^J;5lH]Jlf^2 0 ) : 17.12, 19.02, 20.10, 22.10, 25.20, 27.84 

o 

! H-NMR (400 MHz, CDC1 ) 5 ppm: 2.07-2.28 (m, 1H), 2.28-2.50 (m, 1H), 

3 

3.40-3.85 (m, 6H), 3.86 (s, 6H), 3.87 (s, 3H), 4.10-4.20 (m, 2H), 6.50 (s, 2H), 
6.90-7.60 (m, 3H), 7.90-8.10 (m, 2H), 8.35-8.50 (m, 2H). 

2-[2-(3, 4-^nn7x=/V)-4-(3, 4, 5-hD^h^^<^74/^) 

li^glT, 2-[2-(3, 4-V > ?X2V7^~/V)^:/VTfryi/-2-'(/V]^;— jV 
5g(18.0mmol)cD:^b^W>'25mtf.S^IS^ MJ^^/VT^>7.5ml(54.0inmoI)SrSfe&P 
bfc Q ^<D^MrO-5t:^£PtJb 3, 4, 

4.2g(18.4mmol)^±gfb^^W^20ml^^l0 o C^T^MTbfc o 0-5°C^lB# 
fL ^^T^yt o y^^0.22g(1.8mmol)?r^Pb^: o #Cl^\ 

^^/^nyK4.8g(21.6mmol)0^^^^>'10ml^^l0 0 Ci^T^Tbf- 0 ^it 
^305>WS£^, *50ml:£J;tm!M5ml£»bttffibfc o ^Sfbf'^«ji^7K 
50mlT'Sfe^b, ^b(C7K50ml-e^b^ o ^"«ii«^^@b, #^lfc^#5^h 
/V^>-45ml^MbM^?M-e^?bfc 0 7^1B#K^^tT0-5°C^-e^^Pb N 

iR^94.9%(lL2g)]^^^^^bT#fc 0 
ifc£#f(DSC) :Kf»tr— ^145.9°C 

|&^X||(#^Ka||^lt^J; ; 5lH]Jfr^2 0 ): 17.04, 19.00, 20.02, 22.04, 25.18, 27.80 

o 

[HJSM5] (2R)-2-[4-{[3, 5-«(hy7/^n^/V)7^/l^]Tir^/V}-2- 
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(3, 4-^nn^~/k)^/V/^yv-2--|7v]^^/^ 4-^/W<>'-£V;WzJ^— 
h 

^HaSfETx ##MlT#fetLfc(2R)-2-[4-{[3, ^-}fMYVy/V^-U^;V) 
^ai^/V]Tir^-/^}-2-(3, 4-v ? ^nn7 J i^/lx)^7^y>'-2-^/I/]^y— 
3.0g(5.7mmol)(D^^^^^30ml^^^^^/VT^yt o y^^0.07g(0.57mmol)^J; 
t^>y^^T5>n.2ml(8.5mmol)£|?^Pb/c 0 rcD^^0-5°C^£P^ A-^JV 

HS^7X30ml-e^Ulig^@L/c o #^tL/c^#)^y^^V^7A^n^h^ 

%[CT60.3%(2.3g)]£M^£ll£LT#/t, 
IIR^if (DSC) ^105.9°C 

»*XH (iK a Mtt j;50^2 6 ): 16.80, 17.98, 20.08, 20.64, 21.90, 
23.64, 25.68° 

'H-NMR (400 MHz, CDC1 ) 5 ppm: 2.07 (ddd, J=14.6, 6.8, 6.8 Hz, 1H), 2.17 (ddd, 

3 

J=14.6, 6.4, 6.4 Hz, 1H), 2.45 (s, 3H), 3.32 (d, J=14.1Hz, 1H), 3.40-3.55 (m, 3H), 
3.70-3.85 (m, 2H), 3.75 (s, 2H), 4.04 (ddd, J=10.5, 6.4, 6.4 Hz, 1H), 4.51 (d, 
J=14.1 Hz, 1H), 7.10 (dd, J=8.3, 2.2 Hz, 1H), 7.30 (d, J=8.3 Hz, 1H), 7.30-7.35 (m, 
2H), 7.41 (d, J=2.2 Hz, 1H), 7.57 (s, 2H), 7.65-7.73 (m, 2H), 7.76 (s, 1H). 



2- [4- {[3, 5-t^(M;-7/V^-n^/^)7^/V]TW/V}-2-(3, 4 
-^nn7i^/V) ^e/l^^y^-2-^/V]^^/V 4-7^/l^^irV^/l^-r-— h 

S*»T, #W!j2-t 5 #^tLfc2-[4-{[3 ) 5-\f^(hVy^upt^)y^^ 
] Xi?^/W-2- (3, 4-^7DD7x^) ^e/^y^-2— tjV\ ^&/*-;l> 
2.3g(4.3mmol)©^b^^^^23ml^^^^^/VT^/t o y^>'0.05g(0.43mmol)*Dj; 
I^>y^^^T^^0.9ml(6.5mmol)^^PUfc o rcD^feO-5°C^£P^ A-^;V 
^^if^/V^7^nyKl.lg(5.6mmol)0^b^^^Wmlf§^^10 0 C^TTMT 
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&m [iix^63 . 9%( i . 9 g )] n t isxmc 0 

^W(DSC) -Mm?— ^88.4°C 

^7^X|^(#^Ka||BS,lt^J;5[H]^2 0 ): 16.70, 17.88, 20.04, 20.56, 21.80, 
23.56, 25.64° 

[HJ60U7] (2R)-2-[4-{[3, 5-t^(MJ^7^n^/V)^ni^/^]Tir^7^}-2- 
(3, 4-i ^^nn^ J i^7V)^/^y> / -2— f/l/|cc^yv ^no^^^t- h 

liMT, #%Ml-e#fetLfc(2R)-2-[4-{[3, 5-\fMhV7A'*-v* s ?-M 
^m~/V]T-fe^vW-2-(3, 4-^nn^~/lx)^/i^y^-2--|7^]^/^-/v 
3.0g(5.7mmol)(D^^^^^30ml^^^^^/vr5/t o y^>'0.07g(0.57mmol)^oj: 
t5hy^^/VT^^1.2ml(8.5mmol)^r»Ufc 0 rcD?^^0-5°C^?£2;P^ 
^^if^/^^/^nyKl.4g(6.8mmol)cO^b^^^l0mlf^^l0°Cl^T^MT 
Lfc 0 0-5 o C-^4H#rajtm^, *30m*5 < £tm&S&lml£^HLttmLfc o ^-gfLfc^r 
ttUi Sr>!fc30ml-e^Uft3Hlft @ Ut a m^ftfzM&m^y %?/v-Z)7 

-74— -eftUU 7K^TB^^^/^6ml-^^^n^drf-^18mli^^^^tlfS 

fb^[UX¥59.6%(2.4g)]^fe,f5r 0 ibT#7c o 

i&##f (DSC) :Mt°-^136.6°C 

ffimxB(.$®KaBMMfcJ:Z>m$f1?l2 6 ): 16.74, 17.98, 19.96, 20.50, 21.88, 
23.68, 25.72° 

'H-NMR (400 MHz, CDC1 ) 8 ppm: 2.10 (ddd, J=14,l. 7.0, 7.0 Hz, 1H), 2.19 (ddd, 

3 

J=12.4, 6.3, 6.3 Hz, 1H), 3.33 (d, J=13.9Hz, 1H), 3.42-3.52 (m, 3H), 3.68-3.82 (m, 
2H), 3.75 (s, 2H), 4.08 (ddd, J=10.4, 6.3, 6.3 Hz, 1H), 4.56 (d, J=13.9 Hz, 1H), 
7.11 (dd, J=8.3, 2.2 Hz, 1H), 7.34 (d, J=8.3 Hz, 1H), 7.42 (d, J=2.2 Hz, 1H), 
7.49-7.54 (m, 2H), 7.57 (s, 2H), 7.73-7.78 (m, 3H). 

[H5SM8] 2- [4- {[3, 5-«(by7/V^-n^^-/V)7^^/V]T-ir^-/V}-2-(3, 4 
]Ti?^/W-2-(3, 4-^nn7x^/H^*y^-2--f/V]x^/-;i, 
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2.0g(3.8mmol)©^b^^W>'20ml^^^^7!^/VT5/t o yv ; ^0.05g(0.38mmol)*5j; 
U?hyrc^T^M).8ml(5.7mmol)^^Pbfc 0 ^ £)2£»0-5°C \a$Wik , 4~?vv 

Lfc 0 O-5°C-C60#^^mt^ 7K20m^J:m*^0.5ml^^PUfimL^ o ^Hfb/c 
ifc£#f(DSC) ^117.8°C 

^^XH(#^Ka^BH,lt^J;5[H]^f^2 6 ): 16.72, 17.94, 19.96, 20.52, 21.86, 
23.66, 25.72° 

IM^Mit^(2R)-2-[2-(3, 4-^nn7x^)-4-(3, 4, 5~h 
y^h^iX^^yV/^) ^/l^yy^-^f/iyj^^/P 4-yun^>'i?V;vV/}^— h(D 

mm 

rc^>^f-^— ii$lJ^70.5%(D(2R)-2-[2-(3, 4-^nn7i^)-4-(3, 4 

— h5.00g(7.8mmol)^h/^^llml^r^PL, 80°C(-T*P^^f b7c 0 50 < Cfc*-Ci£ 

7C 0 ^)f|±ib^B H H^^b, ^j±T50°C^t#U iipm00%<7}(2 
R)-2-[2-(3, 4-^nn7xr:;V)-4-(3, 4, ^/V-foV 
JV~\^ jv H^^78.5%(3.92g)]£4£-fel£JI£ 

[HJSMlO] {g^^M,gtf>(2R)-2-[2-(3, 4-^7nn7x^)-4-(3, 4, 5- 
hy^b^i/^^yV/l^) ^/^y^-2-^/^]^^/V 4-^pn^yfy^*t-h© 

J^-^^-v- ilSlJ^80.9%(D(2R)-2-[2-(3, 4-^pd7i^) -4- (3, 4 
, 5-byyhdr^^<yyV/^)^/^/^y^-2--f7^]ni^/v 4-ynn^<Vi?>;W/}^ 
— h5.00g(7.8mmol)^h7^yilml^»L, 80°C^T*PS^?b/c o 50°C^«7^ 
*PU IW?l.-ei^TO#Ufc 0 ^1.5B#W;WT0-5^;i?££PU IHM-ei^^#L 
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fta tffffib^ASr^ffilU «JEET50'C-e|S:iftU ifiPJ^100%O(2 
R)-2-[2-(3, 4-^no7x^/V)-4-(3, 4, ^Evl^y 

H^^83.5%(4J8g)]£4*Sfe|§JI£: 

[HJfeMU] {M^Mi^»(2R)-2-[2-(3 ) 4-^nn7x-;k)-4-(3, 4, 5- 
hyyi^y^yyV/iy) ^e/^yy-2— f/v]^^-/^ 4-^pp^yfy^*t-b© 

mm 

3^y^=3-0r-?— ilSlJ^51.1%(D(2R)-2-[2-(3, 4-^pp7x^)-4-(3, 4 
— h5.00g(7.8mmol)^M^y25ml£r»]U mXtZ.Xl&WfefRUt* 20-25°C^^T? 

faSr-BSiU ^I±T50 o C-t?^Mb N ^T^ir^— i!|llJ^99.9%(D(2R)-2-[2-(3 
, 4-^PP7cr^)-4-(3, 4, 5-h!J^h^^-<>^yV/^)^/^y>'-2-^/V]^ 

[HJSM12] 7fe^tt^2-[3-(3, 4-^PP7x^)-l-(3, 4, 

( + ) -2-[3- (3, 4-^pp7x^) t°^y v^y-3-^] ^y — 

1.70g(6.20mmol)(7)^h7tKn777y85ml^^^by^^/VT^yi.30ml(9.35mmol)^ 
iDi, 0-5°C^7^*Pbfc o 3, 4, 5-hyyb^r^-<yyV^ynyKl.46g(6.33mmol)(Dx 
H9tKn^yWml^^5°CWT-t?MTL-, 0-5°C-e5H#KJf#b7c o 2S^£3&EE 
Ta£*l§S£@U i&ik^Ul/50mU hy^^^T^yi.30ml(9.35mmol)^.tJ«4— yy^/^ 
T^yt°y^y0.076g(0.62mmol)^P^0-5°C^7^*PU/c o 4-ynn^<yirV;W/t^ 
^ynyKl.57g(7.44mmol)(Di^by^yy3.5ml?^^5 0 CI^T-CMTb, 0-5°C-<?5l^ 

T@^^^6.6ml-^i^>'17.7mim^^^^lE^^[^^76.3%(3.0g)]^4ffi 
§R##f (DSC) ^106.3°C 
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f^XB(^KaBMMKX^)\miff^2 6 ) : 11.52, 14.70, 17.40, 18.00, 18.18, 
19.42, 20.74, 21.10, 21.48, 24.54, 27.10° 

'H-NMR (400 MHz, CDC1 ) 6 ppm: 1.37-1.55 (m, 1H), 1.55-1.73 (m, 1H), 
1.80-1.97 (m, 1H), 2.00-2.20 (m, 3H), 3.25-3.48 (m, 2H), 3.48-3.65 (m, 1H), 
3,74-3.90 (m, 2H), 3.83 (s, 6H), 3.85 (s, 3H), 4.10-4.30 (m, 1H), 6.38-6.52 (m, 
2H), 7.05-7.23 (m, 1H), 7.28-7.44 (m, 2H), 7.45-7.56 (m, 2H), 7.65-7.82 (m, 2H). 
[HJSMl3]2-[3-(3, A-V"?W7 (3, 4, 

2-[3-(3, 4-^on7x^) tXi)i;y-3-^]x^y- /H.92g(7.00mmol)cD 
^h^tKn77V100ml^^^by^/Pr5V1.50ml(10.8mmol)^P^L, 0-5°C^£P 
L/c 0 3, 4, 5-hy^h d r^^^yV/^nyKl.65g(7.14mmol)cD^h^tKn^^^8ml^ 

i^5°c^rtiTL, o-5 o cvmmmwvtc 0 u^^m^rmm^mu mt 

^U>50mU hy^/l/T^^1.50ml(10.8mmol)S.tj ? 4-v ? ^^/l/T^yt o yv ; ^ 
0.086g(0.70mmol)^P^0-5°Ci^iPLfc o 4-^nn-<^V^/^^/V^nyK 
1.77g(8.39mmol)(^±tfb^^l/>'4ml^^5 0 C^T-CMTb, 0-5°C-C6^^^#bfc 
o 7K50ml&t/^iM2mlT^r$U #^S^7K50ml^^U^: o MUf^MMIt 

/W.5ml-^^>-20.3ml^^^^|E^^[itX^68.9%(3.1g)]Srte^^^^L 

f&##f (DSC) ^96.6°C 

^^XH(#iKa||^lt^J;5IlIJfr^2 6 ) : 11.50, 14.68, 17.38, 18.00, 18.16, 
19.40, 20.72, 21.08, 21.48, 24.54, 27.06° 

(2R)-2-[4-{[3, 5-«(hy^/^n^^/l^)7m^/V]r-fer^-7^}-2 
- (3, 4-S/^pp7i^) ^e/^y^-2-^VP] ^9 J— 7^ 

3, 5-fcf y (hyy/V^-ny^-/!^) /^^10.0g(36.8mmol)or-feb— MJ/H00ml 
^^^N, N'-#/I^— ?V*M$#S*- /V9.5g(58.8mmol)^^^-e^nb, ^CV^(2 
R) -2- [ 2- ( 3 , 4-v 5 ^ n n7x-;P) ^e/V/^y 7-2-^7^] ^7 /V 
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17.3g(62.5mmol)£»lbfc 0 mU~?30ftmWtWU $g*|gf£ISbfc^ 

lOOmK /XlOOmU *3j;«Ml5ml^»LttffiLf' 0 ^ib^Mjl^TKlOOmll? 

^|E^^[iR^68.1%(13.3g)]^^^bT#fc 0 
'H-NMR (400 MHz, CDC1 ) 5 ppm: 1.85-2.10 (m, 3H), 3.32 (d, J=14.1Hz, 1H), 

3 

3.40-3.70 (m, 5H), 3.75 (s, 2H), 3.83-3.95 (m, 1H), 4.80 (d, J=14.1Hz, 1H), 
7.20-7.30 (m, 1H), 7.35-7.45 (m, 1H), 7.50-7.60 (m, 3H), 7.76 (s, 1H). 



[##M2] 2-[4-{[3, 5-t^(MJ77^n^7V)^3i^^]Tir^7^}-2-(3, 4 

m^N, N'-*VV&~J>V*M^S*- /V1.3g(8.1mmol)^^^-e»L, #CVvC2-[2 
- ( 3 , 4- v 5 ^ n P7x^) ^r/ls&V >-2-4^1 ^/—;V2 . 4g(8 . 8mmol)Sr^&P b/c 0 

£«U4ffibfc 0 ^fb^^jptr5%^^^by^A^^25ml*5j;t>^20ml 
-eJHI^^L/Co ^®Sr*3N|ft@L, *gfEte^[»58.6%(2.3g)]&2f--|V^b 

[0047] ^^<75;vi^^^i/$§^f£«, 7-fe5«S^tf&!9, ft^tttictf) g 
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[1] TIE-jK(I) 




(i) 



R 1 ^ C -C -C ^n^V^T/l^/V^b^X^SlT^Sffi 

14 14 

n(i % OXfil^to ) 

[2] R x #\ 3-^y^nt°/V^i>- s 3, 4, 5-hy^h^^^^/VX«3, 5-\fMhV7^ 
xi^jV) 7x^*)S, If ^1 rago^^-a^ 

[3] R 1 ^ 3, 4, 5-MJ^h^^^^/VXtt3, 5-lf ^ (MJ^/l/^-n^^/P) 
[5] R 2 £^ 3, 4-v^nn:7oi~/W?fcS, St^iIi;^3^^iR£fv5l ^-f 

[8] R 1 ^ 3— fy^nfc:VV^->i?fei9, D^MfuySffe^ n^lt*5, fjt^llU- 

[9] r 3 3$, ^j^^-x«^ho*-e«m§^cy 3 i-/^"efc5, W^:iii7^^8^^5l 
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[10] s&jfcsifcssivc, Tm^m^ti^-rti^i^xDit^: 

•2-[2-(3, 4-^ao7x^;^)-4-(3, 4, S-WJ^b^^V^/^^^y^- 

•2-[2-(3, 4-^nn7x^;P)-4-(3, 4, S-MJ^b^V^^yV/^^^y^- 
2-4 ?v] ^*f~;v 4-^nn^yif^;^t-h > 

•2-[2-(3, 4-i??UT27x.~;U)-4-(3, 4, ^/^y V- 

2 — f /V] :n<5vv 4-^bn^^ifV^/P^^-— 

•2-[2-(3, 4-v ? ^nn^ 3 i^7lx)-4-(3, 4, 5-hy^h^-^^yV^) ^jViWs- 
2-4?V\^-=f-?X> 2-— bn^^ifV^/lx^— 

•2-[4-[3, 5-«(hy7/^n^^/l^)^> / yV^]-2-(3, 4-^nn7xx;0t 
/V^y ^-2-^/1^] ^^/^ 4-^ n n-^^if ^/V/tN-^-— h , 

•2-[4-[3, 5-^(hy^/^n^^/l/)-<^yV/^]-2-(3, 4-^nP7s-;l/) ^ 
7V/^y>'-2--^^]rc^/V 4-^bn-<^i?V^7]^^— K 

•2-[4-[3, 5-t"^(MJ^/^n^/l/)^<^yV/^]-2-(3, 4-v J ^nn^^/l^) ^E- 
/^y^^-^J^^/V 2-^bn^<^ifV^/^^-— 

•2-[4-{[3, 5-t"^(hy^7^n^^/^)^^^/^]T-fe^/^}-2-(3, 4-^pp7 

•2-[4-{[3, 5-t^(hy7/7^C2^^)7^7^]T-fe^/H-2-(3, 4-^pp7 

^e/V/jNyv^-^/Plrc^-/^ 4-^hn^O-^V^/v*^-— h N 
•2-[4-{[3, 5-«(hy77^n^^V)7^/V-]T-fe^^}-2-(3, 4-^PP7 
ai^/v) ^e/v^y ^-2-^/1^] 2-^hn^<^i?V;W/t^— k 
•2-[3-(3, 4-^pp7i= (3, 4, 5-hy^b^rV^^yV/^) fcf^IJ vV-3 
-^71^] ^^-71/ 4-^nn^i/ify^;^t-h > 

•2-[3-(3, 4-v ? ^nn^xi^7lx)-i-(3, 4, 5-hy^b^^^yV/^) t°^<y ^-3 

4-~bn^<> / 1?V;VP/t^-— k 
•2-[3-(3, 4-v ? ^nn7rn^/l/)-l-(3, 4, 5-by^h^"2/^<^yV7^)t 0 ^y>?V-3 
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•2-[l-[3, 5-lf^(MJ7^^-n^^-/V)^<Vi/^]-3-(3, 4-^nn7xn;l/)lf 

^c^/v 4-y pn^y^y^t- h „ 
•2-[l-[3, 5-t^(hy^/^n^/l-)-<vyV^]-3-(3, 4-^pp7x^;P) fc° 

•2-[l-[3, 5-tf^(MJ7/^n^^7l^)^<^yV^]-3-(3, 4-^pp7x- 

vV-3-^] ^^/V 2-=- ho^^ifV^/^-^-— K 
•2-[l-{[3, 5-t^(hy^/^n^^^)^3i^^]Tir^7l^}-3-(3, 4-^pp7 

t°-^y iy>-3-^/V-l^^/V 4-^PP^yfy^t'-h > 
•2-[l-{[3, 5-tf^(hy77^n^^/k)7m^7k]Tir^7l^}-3-(3, 4-^pp7 
^-/^t^yvV-s-^-l^^Vv 4-— hn^^i^V^/V^^— K 
•2-[l-{[3, 5-«(hy7/^n^^/^)7^/^]Tir^/l^}-3-(3, 4-^pp7 
ai^/v) t°^y vV-3-^|7P]:^/V- 2-— hn^^i^V^/V^-^-— h 
[11] W^1^*5V>T, TfE^^jltX^tLSV^-f^^loO^^l: 

•2-[2-(3, 4-^PP7x^)-4-(3, 4, 5~hV^h^^<^M^) 
2-^7V~\^^-;V 4-^PP^y^V^/V^t-h, 

•2-[4-[3, 5-t^(hy^/^n^^/l^)^<^yV/V]-2-(3, 4-^PP7i^l/) ; e 
/l^y y-2 — <jV\ ^.=f-/V 4-^ P n-O^if y^/U^-r— h , 

•2-[4-{[3, 5-«(hy7y^ny^-/V)7^/k]Tir^/W}-2-(3, 4-^pp7 
xu^/v) ^e/^7^y>'-2-^7^]^^7^ 4-^pp^y-MV^/^t-h, 
•2-[3-(3, 4-^pp7x^)-1-(3, 4, S-hyy^v^^yV/l') tf^yvV-3 
--f/l^m^/V 4-^PP^yf^$t- K 

•2-[l-[3, 5-t^(hyy/^ny^7l/)^<yyV^]-3-(3, 4-v J ynny^^/i/) 
7l^^yy-2-^]^^/V K 

•2-[l-{[3, 5-t^(hyy/^ny^/l^)y^^^]Tir^7l^}-3-(3, 4-^pp7 

[12] ^y^^-«JW^^^ioo%^5, TfE-^(l')X«(l") 
Wb2] 
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O 



R 



N 



2 w 



o 



R' 




d") 



R 1 ^, C -C r/I/ndf^t^C -C ^n^V^T/^/^^ittX£tL3 175^3^ 

14 14 

[13] R 1 ^ 3--Yy^nt>tdr^, 3, 4, 5-MJ^hdf-'X7ai^/VXf*3, 5-lf^.(MJ7/^ 

[14] R 1 ^S > 3, 4, 5-MJ7<b^^7i^Xtt3 ( 5-« (MJ7/W^-P^^^) "7^>VT*1b 
6, M^3ll2^fSSc^flfci / ^#)o 

[15] r 2 ^ n i^<n2m(Dy^mWs^xnmmm^m^tifcy^^m-<:h^,m 

[16] R 2 #\ 3, 4-^nP7x^-C&5, lf^3Sl27!;^14^^51tR^tL5V>-f^^l3S 

[19] R 1 ^ 3-^ fy^ntT/V^-df-VTffet), D^M^-I/^S-efe^, n^lffeS, ft^ill2^ 
[20] R 3 ^ ^M^X«-hn^»m$tb^ 3 i-/lv^-efc5 > ii5&*gl 27^19^ 
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[21] — *S5£(i')«r^-r5, m^mi27b^20frhmu£n^^nfrim^mm£ntcit, 

[22] f#>Ml 2^*51 TISd^S^^SV^T ^^lo©Mt: 

• (2R)-2-[2-(3, 4-^^nn73i^v)-4-(3, 4, ^/V 

• (2R)-2-[2-(3, 4-^^nn7x=;V)^4-(3, 4, 
/^yy-2— M^^V^ 4-^hn^yifVy/^^-— K 

• (2R)-2-[2-(3, 4-i/^PP7i^)-4-(3, 4, ^/V 
AKyy-2--f7l^]^^V^ 2-— hn^^ifVy/^^-— K 

• (2R)-2-[4-[3, b-\fMYVyA^X2^;V)^l^M/y\-2-{3, 4-v?^pp7x 
—/v) ^e/v^yy-2-^7v]:^/k 4-^pp^yif^;i/*t^h, 

• (2R)-2-[4-[3, 5-«(MJ7/V^-n^^/^)^<^y*-f'/^]-2-(3, 4-^pp7i 
^/V) ^/^yy-2-^7V]^5v^ 4-^hn^^irVy/^-^— K 

• (2R)-2-[4-[3, 5-t^(hy^/V^-ny^/^)-<yyV/^]-2-(3, 4-^nn7s 

^e/v*yy-2--f/v]^^/^ 2-^hn^yif yx/v^t- k 

• (2R)-2-[4-{[3, 5-t^(hy^/^t3y^/I^)7^/V]TW/V}-2-(3, 4-v 5 
^ P n7j:^/i/) ^e/i^y y-2--f /V] j^/w 4-y n p ^y if h , 

• (2R)-2-[4-{[3, (f!J7/^P^f ^) 7x=/V] 7tf ;k}-2-(3, 4-v 5 

ypiny^^/v)^/V7^yy-2--i'^]^^7i^ 4-^fp^y^Vx^t-b, 

• (2R)-2-[4-{[3, 5-tfy. {Y^-y;V^rx2^;V)y^=^;V^T^^-7V}-2-{3, 4— y 
^nP7^^)^*!Jy-2-^]xf^ 2-^hn^y-ifyy/^i-— K 

• ( + )-2-[3-(3, 4-^pp7i^;V)-1-(3, 4, 5-hy^h^r^^yyV/^) t°^y 
i/>--3-4^=^7~^ 4-^pp^yfy^t- k 

• ( + )-2-[3-(3, 4-^pp7x-/1/)-1-(3, 4, 5-MW^>"<>oAY/l') t°^y 

vV-s-yyy]:^/!^ 4-^hn^<yifyy/v^^-— K 

• ( + )-2-[3-(3, 4-^PP7x-/l/)-l-(3, 4, 5-MJ^b^i^^<>0/-Y/W) t°^< ] J 

• (+)-2-[i-[3, 5-t^(hyy/v^-ny^-/v)^<yyv^]-3-(3, 4-^pp7x 
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• ( + )-2-[l-[3, 5-t^(hy^/V^-n^/k)-<>yV^]-3-(3, 4-^no7x 

^/v) tf^y vV-3-^M^/v. 4-=hn^y^y^*t- k 

• ( + )-2-[l-[3, 5-«(hU7/^n^^/V)-<^yV^]-3-(3, 4-^no7x 
— /V) t°^y vV-3--lVP]:r-^A' 2-^hn^<^ifV^/V^— k 

• ( + )-2-[l-{[3, 5-t^(MJ^/^n^/V)^nim/V]T-ir^-7^}-3-(3, 
n n 7 fc°^<IJ vV— 3--Y/V] ^5VP 4-^ n us<ly\£l/^;V$>.-)-*— V ^ 

• ( + )-2-[l-{[3, 5-tf^(MJ7yV^-n^/V)7cn^/V]rir^/V}-3-(3, 4-v^ 
nn7ni^/y)t°^!;v ; >'-3-^/V]^^7P 4-— hn^^ifV^/V^— k RXf 

• ( + )-2-[l-{[3, 5-\f^(hV7/^v^M7^=- /V]Tir^/V}-3-(3, 4-v^ 
dp7x^) tf^y >V-3--i7^]^^v^ 2-^hn^^-^V^/V^^— K 

[23] fflfjfcJgl 2^*51 TIEd^il^tLSV^^^lo^-fL^^: 

• (2R)-2-[2-(3, 4-^nn7i^)-4-(3, 4, 5-bV *b*ci>"<>~M s^) 
tf;y>--2-4V^]rc^vv 4-^nn^yirV^/^t-h, 

• (2R)-2-[4-[3, 5-«(by77V^-n^^^)^<^yV/V]-2-(3, 4-^nn7i 
^/V) ^e/V*y^-2--f/V] jl^/I- 4-ynn^O-i^V^./^^— k 
•(2R)-2-[4-{[3, (MJ7/^n^) 7x^/V]7 W}-2-(3, 4-v 5 

• ( + )-2-[3-(3, 4-^na7x^)-l-(3, 4, 5-MJ^b^^<>o/^/W) fc^y 
vV— 3— ^7V] ^^A- 4-^nn^<>"^V^/^~7"^-h> 

• ( + )-2-[3-[3, 5-t^(hy^/^n^/V)^<>^yV/^]-l-(3, 4-^nn7s 
~ /^)t°^yi/V-3-^]:3^^ ^pp^y^y^i^t^K 

• ( + )-2-[l-{[3, 5-t^(hyy/^n^/V)ym=/^]T-fe^-7V}-3-(3, 
pp7x^;1/) If^y^i^— 3->f/>]^^-/V K 

[24] TIB-^CDSr^T-rs^^^, TIE-^(I" ) Sr^Sfl^&l 
Wb3] 
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O 



R 



N 



2 w 



o 



R' 




d") 



((-^(I')^(I")^, 
R 1 ^, C -C r/I/ndf^t^C -C ^n^V^T/^/^^ittX£tL3 175^3^ 

14 14 

R 3 «, C -C T/^/^S, 7i=;H, XttC -C X/l^3vi>£, An^ygf^u 

14 14 

[25] R x #\ 3, 4, /VXf*3, 5-«(MJ^/^ 

[26] R x #\ 3, 4, 5-hU^h^^^^/VXtt3, 5-tr* (M^/l^n^/W) ^a^/W-Cfc 

[27] R 2 3\ l^L<«2{@(D75/^^Xf^^M^-eff^tLfc7^/^-Cfe5, It 

[28] R 2 #\ 3) 4-^nn7x^fe5 v 8S^24BS26*^S^§^V^i*tl/d^l^ 

[29] R 3 $\ ^f/H, ^^/V^ Xte^/K &iifJg^L<te~bn£^g&£;frfc:7 
^A'g-e&S, f*^ll24^^28^^il^§tL^V^^^liI^iatSc$^c^fe 0 

[30] da*, iimjg^-cfcs, tmm24n^29^bm^n^^-m^im^m^thtc 
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[31] ntfSO-CfcS, &&!£247b&30frbm&£tlZ\t^tl7b*l^z3Rm£tlttmo 
[32] R 1 ^ 3—-(yy a xi}i 0 /v^r^y^;v-^m, DflM^l^S"?^ n^ltrfeS, ft 

[33] R 3 ^, &mj%^-X\-±~hv&X'm&:&tl1t7^~/l'&X*&Z>, »^:3g24B^32d^ 

^nf^moo%©-M(i' ) *m-rz>ik&m*%ttm 0 

[35] ff*il24^*DV^T, TIE^^il^^tLSV^T^^loO-fL^Sr^S^: 

• (2R)-2-[2-(3, 4-^PP7x^)-4-(3, 4, 5-by^h^v^yyV/V) 
*U ^-2-^T/l/] ^^/P 4-y pp^^fy^t- h > 

• (2R)-2-[2-(3, 4-^^PP7x^)-4-(3, 4, 5-by^hdrv^y-yV/V) 
*y^-2--f/i^]^^/i^ 4-=bn^>^^;W-'- k 

• (2R)-2-[2-(3, 4-^pp7i^)-4-(3, 4, 5-hU^h^r^-<^yV/V) ^/V 
^yy-2-^/yl^^/y 2-^hn^yifyy,/^^— k 

• (2R)-2-[4-[3, 5-«(MJ-y/V^-n^^^)^<^yV/V]-2-(3, 4-^t2n7s 
^/y) ^/V*yy-2--f;V]xf/i/ 4-^pp^<y-gV^;i/*t- K 

• (2R)-2-[4-[3, (hy^/V^-ny^7k)-<yyV/V]-2-(3, 4-^nn7x 

• (2R)-2-[4-[3, 5-tfy (hy^/y^ny^v^)^<yyV/y]-2-(3, 4-^nn7i 
r=./k) ^•/V7jNyy-2-^/V]^ i ^7l^ 2-~hn^<y-t? yx/l/*f- k 

• (2R)-2-[4-[3, 5-tT y (byy/V^-ny^^)^yyV/V]-2-(3, 4-^pp7x 

^/y) ^e/y^y y-2--Y/y] ^^-/y 4-y^/w<yi?V;vy7t^— k 

• (2R)-2-[4-[3, (hyy/^ny^-/k)^<yyV/V]-2-(3, 4-^pp7x 

• (2R)-2-[4-{[3, 5-^y>(hyy7^ny^-/p)^ J i-/p]Tir^-7^}-2-(3, 4-v? 
^pp7x=^) ^e/y^y y-2-yVy] ;n^vy 4-y n n^<^ifV^/i//J>^-— h , 

• (2R)-2-[4-{[3, 5-«(by:7/y;*-n^/y):7rn^/y]T^^/y}-2-(3, 4-v? 

ynnym=./v)^e/V/^yy-2-/f'7i^]^^7^ 2-^hn^y-^ y^/v^^-— k 
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• (2R)-2-[4-{[3, (b!J7/^n^^) T"fef ^}-2- (3, 

• ( + )-2-[3-(3, 4-^nn7x^)-l-(3, 4, t°-<y 
vV-3-^7^]^^^ K 

• ( + )-2-[3-(3, 4-^nn7x^;H-l-(3, 4, tf-<y 
-yl/-?>-^?v~\^-^-)V 4-~hn^<^i?V;W7t^-— K 

• ( + )-2-[3-(3, 4-i7^nn^ J i^7^)-l-(3, 4, 
vV-3-^7v]^^V^ 2-^hn^<VifV^/V^^-— 

• ( + )-2-[l-[3, 5-t^(MJ^/v^-n^/V)^<vyV^]-3-(3, 4-^nn7x 

• ( + )-2-[l-[3, 5-«(hU7/^n^^/V)^<^yV^]-3-(3, 4-^nn7x 

• ( + )-2-[l-[3, 5-«(hy^/V^-n^^/V)^^yV^]-3-(3, 4-^pp7x 
~;V) ^^yy^-2>-^jV\^jV 2-~hn-<^i?V;W^— k 

• ( + )-2-[l-[3, 5-tf^(hy:7/V;^n^/V)^<>vy/y]-3-(3, 4-^pp7x 
^./V) \f^yyly-2,-4jV\^jV 4-^/W<>'-£V;vv^-7 r -— k 

• ( + )-2-[l-[3, 5-t^(hU^/V^-n^/V)^<^yV/^]-3-(3, 4-^PP7x 
^/V) fc°^y vV-3-^f/Kl^^Vl-' ^^-£V^7l^^~ k 

• ( + )-2-[l-{[3, 5-«(hyy/V^-n^/V)y^^/V]Tir^/V}-3-(3, 4-v^ 
nn^rc^P) t°^y vV— 3--f/V]^^yl^ 4-7np^7^V7;l/*t-b, 

• ( + )-2-[l-{[3, 5-t^(hy^/^n^/V)^^^/V]T-fe^/V}-3-(3, 4-v^ 
nn^ ; n^/ix)t 0 ^yv ? ^-3-^]^^7l^ 2-^hn^^ifV^/V^— 

• ( + )-2-[l-{[3, 5-t^(hy^/^n^/V)77xi=/^]T-fe^-7V}-3-(3, 

[36] ff*il24^*5V^T, TfE^^il^^5V^-ftL^>lO(7)^^^#57j^: 

• (2R)-2-[2-(3, 4-^PP7x^;V)-4-(3, 4, 5-by^h^-^^^/V) ^E-/> 
*y ^-2-^71^] :r.^/u 4-^ n n^^ifV^/V/^^-— h , 

• (2R)-2-[4-[3, 5-t^(hy^/V^-n^7^^<^yV^]-2-(3, 4-^pp7x 
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• (2R)-2-[4-{[3, ^>-}f^{YVy/V^-U^7V)y^/V']T^M-2-{.Z, 
^pp7x^) ^e/ix/^y y— 2— >f A-] ^^/i^ 4-^ n n — h , 

• ( + )-2-[3-(3, 4-^nP7i=;V)-l-(3, 4, fc°^!J 

• ( + )-2-[l-[3, 5-t^(MJ^/V^-n^/^)^^yV/l^]-3-(3, 4-^po7x 
^/^)t 0 ^yv ; ^-3-^/^]^^7^ 4-^nn^y^y^i*t k -K 

• ( + )-2-[l-{[3, 5-tf^(MJ7/V^-n^/V)7ai^/V]rir^/V}-3-(3, 4-v^ 
PP7i- /P) tf^!JvV-3-^7P]:^^vP 4-^PP^>^yX'W*t-K 

[37] -i£5t(l') 

2 0 

X^J^^^ (IiJ 

R 1 ^ C -C T/i'^v'&TX; -C ^n^WbT/i^/i^bSi^ftSlTIf 

14 14 

^3{@<Z)S7;-g^£;h^c7?^/va^U R 2 «, 17^3#|<D^n^VJg^--eS|& 

1 4 

Wb5] 




(id 




(in) 
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[38] R 1 ^ 2,-^jy°xi\£;V^Z/-7^)V^ 3, 4, 5-hy^h^r^^^^Xtt3, 5-«(b 

[39] R 1 ^, 3, 4, S-hy^b^-V^m— ^X«3, (byy/^u^/^) y^/l^fe 

[40] R 2 ^, l^L<«2{@(D^^mM^-X(»^^-^gm^tLfc7^^^S^fcS, fff 

[41] R 2 3^ 3, 4-^nn7x=;l/tfe5, If :£Ig37BM39/^b5itR£tv5V>T ;h,j5>i:g 

[42] r 3 ^^ y^jvm, xn^/^ mmm^L>< ^h^m-vm.^tiity^^m-v 

£>5 , ft ^3 7 7d^4 1 fabmU£thZ>^ ^-ftlt) > 1 II \ZftM£tlttfe 0 
[43] m*Jg^--efe5 % ft ^ll377!;S42d^W^^V>-f ^^13l^fB*!c^tL/c 

[44] ndSO-CfcS, f»^377!rS43d^a^tL5V^^^l^^gB*$tL^feo 
[45] R x #\ 3— fy^n^/^^v-^^^W-efc^, D/Sv^^^Cfe^ n^ltfeS, ft 

«|37 fo&MZfrttmo 
[46] R 3 #\ ^H^X^^hnS^ffm^^cy^^/VSfeS, ffi&m377b^45frtbm 

[47] — ^(I')^i-5^^^Tf2^^il^ix5V^^^locD^^^fe6 N f» 
*^37^fBic^^77fe: 

• (2R)-2-[2-(3, 4-^nn7x^)-4-(3, 4, V^yV/V) 

• (2R)-2-[2-(3, 4-^bb7x^)^4-(3, 4, 
aN];^-2— 4-^hn^<^if>^7^^-— K 

• (2R)-2-[2-(3, 4-^PP7x^)-4-(3, 4, 5-byyh^v~^yV/V) 
*yy-2--f7l^]:x^/P 2-=- hn^yifyy/^^h— K 

• (2R)-2-[2-(3, 4-^PP7x^)-4-(3, 4, 5-hyyh^y^yyV/^) 
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*U is— 2—4/1'] ^-^/v 4-^/l^y if y^/V*^— b N 

• (2R)-2-[2-(3, 4-^nn7x^)-4-(3, 4, 5-hyyh^y^yyV/k> 
^U^-2-^]^^/V ^yifyyWz}^— k 

• (2R)-2-[4-[3, 5-t^(MJy/^n^/k)^<^yV/V]-2-(3, 4-^pp7i 
— /y) ^e/v^yy-2-^7^]^^^ 4-^nn^^f>'^;v*t k -h, 

• (2R)-2-[4-[3, 5-t^(MJ^/^n^/^)^^yV/V]-2-(3, 4-^pp7i 

^e/V/^IJ^-2-- f/y]^n^/l/ 4-^hn^^ifV^/V^^-— h N 

• (2R)-2-[4-[3, 5-t^(hy^/^n^7^)^<^yV^]-2-(3, 4-^^pp7i 
— /P) ^■/V*:!J^-2-4 > /V]^^^ 2-— hn^VifV^V^-^-— k 

• (2R)-2-[4-[3, 5-\fMhVy/^X2^/U)^^4/u2-2-{3, 4-^pp7i 
— /v) ^e/v^y y-2-47y] ^^vw 4-y^-/^yirV^7^^-— k 

• (2R)-2-[4-[3, 5-\f^(hVy/^^^M ^^74/^-2- (3, A-^uviy^ 
~;V) ^e/^yy-2-^/V]^5v^ -<yif yy/M}^— k 

• (2R)-2-[4-{[3, 5-t-7 (MJ7/VtP^f /l^) 7x^/^] 7irf ;V}-2-(3, 4-v? 

^pp7j-/v) ^e/y^y y-2-^f/v] ^e^vw 4-y n n ^<y if y7/i/*t- h , 

• (2R)-2-[4-{[3, 5-t^(hy^/^t3^/^)7^— /V]TW/V}-2-(3, 4-v* 
^pn7i^/v) ^e/V/^y>--2-4'/v]^-^-/^ 4-^hn-^^-^V^/kJjN^-— h 

• (2R)-2-[4-{[3, 5-t'7 (b!J7/^n^^) 7^/V] 7"fef ^}-2- (3, 4-v 5 
ycin7^^^/v)^/V7^yy-2-^^]^^7^ 2-=hn^y^V77V^t-b, 

• (2R)-2-[4-{[3, 5-«(by7/V^-n^^yl^)7^^/V]T-fe^^}-2-(3, 4-v> 
^pp7x^/v) ^/i/*yy-2-^/v]x^^ 4-y^/w<yif yy/MJ^— k 

• (2R)-2-[4-{[3, 5-fcT^(MJ7/V^-t3^^)73i=. /V]T-fc^-^}-2-(3, 4-v 5 
^pp7x^;u) *;^yy-2-^/v] xf^ ^yi£yy/i//t^— k 

• ( + )-2-[3-(3, 4-^pp7x-/1/)-1-(3, 4, 5-MW^>"<>oAY/l') t°^y 

• ( + )-2-[3-(3, 4-^7pp7x-;1/)-1-(3, 4, 5-MJ^b^i^^<>0/-Y/W) fc^P 
vV-3-4Vy]:E^/^ 4-— hn^yify^/V/^^-— k 

• ( + )-2-[3-(3, 4-^7pp7i^)-1-(3, 4, 5-MJ^b^^<>0/^/W) t°^<y 
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• ( + )-2-[3-(3, 4-^nn7x^)-l-(3, 4, fc^y 

• ( + )-2-[3-(3, 4-^nP7i=;V)-l-(3, 4, fc°^y 

• ( + )-2-[l-[3, 5-t^(MJ^/V^-n^/^)^^yV/l^]-3-(3, 4-^pd7x 

t°^y vV-3-^Vi-]:^^ 4-^nn^y^y^i*t k -K 

• ( + )-2-[l-[3, 5-t^(MJ^/V^-n^/^)^<vyV7P]-3-(3, 4-v^nn^;n 
r=. /!✓) fcf^IJ vV-3-^fVl/] ^n^vW 4-— hn^O-ifV^/V^— k 

• ( + )-2-[l-[3, 5-tf^(hy7/^n^^/V)^i/yV/^]-3-(3, 4-^pp7i 
—/v) t°^y v^-3-^];^^ 2-^hn^^ifV^/v^— k 

• ( + )-2-[l-[3, 5-«(hy^/^n^/V)^<^yV/^]-3-(3, 4-^pp7i 
^/V) t°^y ^V-3-^W]a;^w 4-^^vW^-tfV^/l^^— k 

• ( + )-2-[l-[3, 5-t^(hy^/V^-n^/V)-<^yV/^]-3-(3, 4->?7pp7x 

bf^y vV-3-^]m=P/^ ^^-MV^/V/J^— k 

• ( + )-2-[l-{[3, 5-t^(hy^/V^-n^/V)77^^/V]T-fe^/^}-3-(3, 4-v^ 
pp7i^/V) tf-<y vV-3---f /V]^^vW 4-^nn^O-gV^l/*;^-— k 

• ( + )-2-[l-{[3, 5-tf^.(hy7/k^-n^/V)7^^/V]Tir^/V}-3-(3, 4-^ 

• ( + )-2-[l-{[3, 5-^ (h!J7/^P^f /V) 7x^]7tf ;V}-3- (3, 4-v^ 
PP7xn;i/)tXij^y-3 — f/]/]rc^-/i^ 2-^ha^<^ifV^/^-^— 

• ( + )-2-[l-{[3, 5-«(hy77/V^-n^/V)^3i^/V]rir^/V}-3-(3, 4-v^ 
nn7ai=.^)tr^!J^>'-3-^/>]^^U' 4-^/W<^irV;^/t^— k 

• ( + )-2-[l-{[3, 5-tf^(MJ7/V^-n^/l/)^3in/V]r-fe^/>}-3-(3, 

[48] -^(I')^«^^^TIE^^^§n5V^tLd^lO(D^#j^fc5, ft 

• (2R)-2-[2-(3, 4-^PP7i^)-4-(3, 4, 5-hy^h^v^^yV/^) 
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• (2R)-2-[4-[3, 5-«(by7/V^-n^^"7l^)-<^yV/V]-2-(3, 4-^Pn7s 

• (2R)-2-[4-{[3, 5-«(MJ7/V^-n^^-^)73i^/V]r-fc^-^}-2-(3, 4-v 5 

• ( + )-2-[3-(3, 4-v ? ^nn^m^7^)-l-(3, 4, t°^<!J 
vV-3-^VV]^^Vl^ 4-^no^y^>'^/W*t k -b, 

• ( + )-2-[l-[3, 5-t^(MJ^/V^-n^/^)^vyV/P]-3-(3, 4-^pp7i 

• ( + )-2-[l-{[3, 5-\?MbV7si'$-v^si<')7^~ /V]Tir^/V}-3-(3, 4-v^ 
na7x^) fc°-^y vV-3-^VV]^^^ 4-^nn^yfy^*t-K 
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